INTRODUCTION
Primary hepatic malignant lymphoma is a rarely encountered disease that has been estimated to account for 0.4% of all cases of extranodal non-Hodgkin's lymphoma and about 0.016% of all cases of non-Hodgkin's lymphoma. 1, 2 The prognosis is unfavorable, in that the reported median survival of patients is 15.3 months (3 to 123.6 months). 2 This has been attributed to the presence, at a high frequency among the patients, of unfavorable prognostic factors such as advanced age, systemic involvement, bulky disease, the histologic type associated with a poor prognosis, elevated lactate dehydrogenase, findings indicative of liver cirrhosis, chronic active hepatitis, human immunodeficiency virus (HIV)-positive status and an immunosuppressive state. 2 On the other hand, the prognosis of patients with primary hepatic malignant lymphoma without acute hepatic failure is favorable, with a reported 5-year survival rate of 87%, 3 and that of patients with primary hepatic malignant lymphoma with acute hepatic failure is grave, with a reported mean survival of these patients of 11 days and only 13% achieving complete remission. 4 Therefore, Mattar et al. inferred that the presence/absence of acute hepatic failure may be a significant factor influencing the prognosis. 5 There are no reports yet of large-scale analyses of patients with primary hepatic Burkitt's lymphoma because of the extremely low incidence of this disease. In this paper, we review 15 cases of this disease reported in the literature, including the case documented herein. While the prognosis was unfavorable in 4 of the reported patients with HIV infection, it seemed to be relatively favorable in the remaining 11 patients without concurrent HIV infection. There was no appreciable difference in the prognosis between patients with concurrent hepatitis virus infection [ hepatitis B in 2 patients, hepatitis C in 1 patient and Epstein-Barr virus (EBV) in 1 patient] and those without any concurrent hepatitis virus infection. In the patient reported herein, the lymphoma occurred after cure of acute hepatitis B.
CASE REPORT
A Japanese man aged 30 years old presented with impaired liver function. The patient's past medical history and family history were unremarkable, but he had had sexual intercourse with a sex worker a few months before.
He was admitted to a nearby hospital in October 2011 because of jaundice, fever, epigastric pain and liver function test abnormalities. A diagnosis of acute viral hepatitis B (wild type) was made on the basis of the following serological test results : positive for HBs antigen, anti-IgM HBc antibody and HB viral DNA (both polymerase chain reaction and TaqMan tests). Non-contrast computed tomography (CT) and ultrasonography of the abdomen revealed only mild hepatosplenomegaly, without any mass lesion. As the liver function improved in response to treatment with bed rest, a glycyrrhizinate preparation and ursodesoxycholic acid, the patient was discharged home in November. By January 2012, the liver function parameters had improved further and returned to the reference ranges, serology for HBs antigen and HB viral DNA (TaqMan method) became negative, while that for anti-HBe antibody became positive. In May 2012, the patient was again found to have impaired liver function parameters (aspartate aminotransferase, 81 U/L ; alanine transaminase, 191 U/L), with the serologic test results being negative for HBs antigen, positive for anti-HBs antibody and anti-HBc antibody, negative for HBe antigen, positive for anti-HBe antibody and negative for HB viral DNA (TaqMan test) ; thus, there was no evidence of relapse of the hepatitis B. In June 2012, the patient underwent a medical workup at the Department of Gastroenterology of Juntendo University Urayasu Hospital. CT of the abdomen revealed a 68 × 16 mm mass in the right lobe of the liver (Fig. 1a) , with no abnormalities in the left lobe (Fig. 1b) . The patient was admitted to the Department of Surgery in October, and a partial subsegmentectomy of the liver (S5, S6) was performed ( Fig. 2 ) because of suspected primary hepatocellular carcinoma on CT findings.
His status on admission was as follows : height, 162 cm ; weight, 86 kg ; temperature, 36.9℃ ; blood pressure, 136/50 mmHg ; and pulse, 76/min and regular. The patient's consciousness was clear, conjunctival examination revealed no pallor or icterus, there were no enlarged superficial lymph nodes or pedal edema, the heart sounds were clear, the lungs were clear, the abdomen was protruded and soft with the liver and spleen not palpable, and neurological examination revealed no abnormalities.
The laboratory findings are shown in Table 1 : Impaired liver function was evident ; however, the criteria for acute hepatic failure were not fulfilled, in that both the prothrombin time and the prothrombin time-international normalized ratio remained within the reference ranges. Serum a-fetoprotein and PIVKA-2 (protein induced by vitamin K absence or antagonist-2) levels were within the reference ranges. Serology for anti-HIV antibody was negative. Pathologic examination of hematoxylin and eosin (H&E)-stained section of the hepatic mass showed a starry sky appearance in the liver tissue under low-power magnification (Fig. 3a) .
Examination under high-power magnification revealed diffuse infiltration by medium-sized tumor cells having delicate nuclei, with high N/C ratios (Fig. 3b) . The tumor cells were CD20-positive (Fig. 3c) , CD10-positive (Fig. 3d) , BCL-2-negative ( Fig. 3e) and frequently positive for MIB-1 (Fig.  3f) . The tumor cells were positive for CD79a (Fig. 3g) . Paraffin-embedded tissue section fluorescence in situ hybridization (PS-FISH) analysis revealed positivity for the c-myc (Fig. 4) . On the basis of the above findings, the diagnosis of non-HIV-related, primary Burkitt's lymphoma (sporadic form), stage IA, was made. The patient's clinical progress is shown in Fig. 5 : Postoperative whole body CT scans did not reveal any evidence of tumors, nor did bone marrow and cerebrospinal fluid examinations reveal any abnormalities ; therefore, the lesion, being confined to the liver, was judged to be stage I according to the Murphy (St. Jude) Staging Classification. The impaired liver function parameters improved after resection of the hepatic tumor, but a relapse followed. In November, the patient began a course of CHOP (cyclophosphamide, hydroxydaunorubicin, vincristine and prednisolone) therapy and concomitant entecavir medication. He was then switched back to hyper-CVAD/MTX-Ara-C (hyperfractionated cyclophosphamide, vincristine, doxorubicin and dexamethasone combined with methotrexate and cytarabine) therapy with concomitant rituximab in December, which was followed by complete remission.
DISCUSSION
The patient reported herein was diagnosed as having non-HIV-related, primary Burkitt's lymphoma (sporadic form), stage IA. Complete remission can generally be expected at a high probability in patients with Burkitt's lymphoma, insofar as administration of high-dose multi-drug combination chemotherapy is feasible, with a reported 5-year survival rate of 80% or more. 6, 7 On the other hand, primary hepatic Burkitt's lymphoma is a rare disease and the prognosis remains unclear.
There have been no more than 15 cases of primary hepatic Burkitt's lymphoma reported to date, including the case described herein ( Table 2 ). Most of the reported patients were young, aged about 32 years old on average, and male. Patients with the sporadic form of the disease, that is, those without concurrent HIV infection, were younger, with a mean age of about 28 years, with a large proportion being children. The patient reported herein was 30 years old, a relatively old age, at the time of diagnosis. In regard to the ethnicity of the patients, the disease appears to be more frequent in Asians, Then, abdominal computed tomography revealed tumor masses in the right hepatic lobe, surgical resection of the tumor was performed, and the diagnosis of Burkitt's lymphoma (sporadic form) was established. A single course of CHOP (cyclophosphamide, hydroxydaunorubicin, vincristine and prednisolone) chemotherapy was administered, followed by hyper-CVAD/MTX-Ara-C (hyperfractionated cyclophosphamide, vincristine, doxorubicin and dexamethasone combined with methotrexate and cytarabine) therapy with concomitant rituximab, which were effective for maintaining complete remission in the patient.
with the percentage of Asians increasing to 64% among patients with the sporadic form of the disease, that is, non-HIVassociated disease.
The common clinical manifestations in the reported cases were abdominal pain, pyrexia and the finding of hepatomegaly on physical examination. The hepatic lesions were diverse, for example, solitary tumors, multiple tumors or only hepatic enlargement. No concurrent disease was evident in a large proportion of the cases (7 patients), and, of profound interest, all concurrent disorders were viral diseases, being viral hepatitis in all the non-HIV-related cases. The concurrent disorders included HIV infection in 4 cases, hepatitis B virus carrier state in 2 cases, hepatitis C in 1 case and EBV infection in 1 case. Nevertheless, it was only in the present case that the symptoms of the subject disease developed after cure of acute hepatitis B.
Treatment consisted mainly of chemotherapy, with complete remission attained in 8 patients, while the disease progressed in only 1 patient. The outcome was death due to the disease in only 2 patients, of whom 1 had received no particular treatment. There were 5 patients who died due to complications (infection in 4 patients and tumor lysis syndrome in 1 patient), of whom 3 patients were HIV-positive. Thus, the prognosis seems grave in HIV-positive patients. There was no appreciable difference in prognosis between non-HIV patients positive for hepatitis virus and those without any other concurrent disorders.
Thus, the prognosis of patients with primary hepatic Burkitt's lymphoma per se does not necessarily seem to be unfavorable, and could further improve with appropriate treatment, such as chemotherapy and corrective measures to cope with complications.
It has been reported that primary hepatic lymphoma may occur in patients receiving cyclosporine for the treatment of hepatitis B, hepatitis C, HIV infection, EBV infection, posttransplantation status or systemic erythematosus.
2,3 A similar trend seems to prevail for primary hepatic Burkitt's lymphoma, as inferred from the above review of past reports. The above-mentioned factors could thus be thought of as risk factors ( Table 2 ). The possibility that the immune responses to hepatitis B may have evoked the development of Burkitt's lymphoma of the liver in the case documented herein cannot be ruled out. Further accumulation of cases and analyses are needed. The reason why the Burkitt's lymphoma developed in the short time of approximately 8 months after the onset of hepatitis B is unknown. 
